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Co-operators in Financing of Warp Sizing 
Research 


HE honor list of the mills and allied companies whose con- 
tributions, in addition to the $5,000 appropriation of the 

Textile Foundation, made available to the textile industry the 
warp sizing research organized by U. S. Institute for Textile 
Research, and now being conducted at the Massachusetts Insti- 
tute of Technology, Cambridge, Mass., is as follows: 

Amoskeag Mfg. Co., Manchester, N. H. 

Arnold, Hoffman & Co., Ine., Providence, R. I. 

Aspinook Co., Jewett City, Conn. 

Atlantic Refining Co., Philadelphia, Pa. 

Chemical Foundation, Ine., New York, N. Y. 

Cheney Brothers, South Manchester, Conn. 

Chicopee Mfg. Corp., New Brunswick, N. J. 

Cluett, Peabody & Co., Inc., Troy, N. Y. 

Corn Products Sales Co., New York, N. Y. 

Du Pont Rayon Co., Ine., New York, N. Y. 

Erwin Cotton Mills Co., West Durham, N. C. 

Exeter Mfg. Co., Exeter, N. H. 

Foxboro Mfg. Co., Foxboro, Mass. 

E. F. Houghton & Co., Philadelphia, Pa. 

Kali Mfg. Co., Philadelphia, Pa. 

Keever Starch Co., Columbus, Ohio. 

National Oil Products Co., Harrison, N. J. 

Pacifie Mills, Lawrence, Mass. 

Rossie Velvet Co., Mystic, Conn. 

A. E. Staley Mfg. Co., Decatur, Ill. 

Standard Chemical Products, Inc., Hoboken, N. J. 

Stein, Hall & Co., Ine., New York, N. Y. 

Stonecutter Mills Co., Spindale, N. C. 

Tennessee Eastman Corp., Kingsport, Tenn. 

Warwick Mills, West Warwick, R. I. 

Since completion of the financing, at $10,000 for two years, 
of this warp sizing research a large number of other mills and 
allied firms have taken out Contributing memberships in U. S. 
Institute for the specific purpose of qualifying to receive con- 
fidential progress reports of the study. These and former Con- 
tributing members who will receive progress reports prior to 
their publication in Textile Research, number more than 50 at 
this writing. 





Micro-Analysis of Textile Fibres 


Part [V.—Observation on the Structure of Flax, 
Manila and Jute 


By G. GORDON OSBORNE * 


Summary 


1. Continuous sections of jute and Manila hemp cells 
have been made and recorded for the first time. Their ar- 
rangement and relationship in the cell bundle have been 
studied, and enough data has been collected to permit the 
construction of large scale models of these cells both in- 
ternally and externally. 

2. The definite existence of surface trans-fibre fis- 
sures in flax cells has been established, 

3. The behavior and direct microscopical observation 
indicated the presence of similar fissures in jute and hemp. 

4. A better technique for precision sectioning and a 
suitable method for single cell dissection have been per- 
fected. 

5. The existence of a spiral structure in the cell walls, 
the fibrillar nature of which is proven, has been recorded. 

6. Diagrammatic representations of the order and ar- 
rangement of the cells in commercial single fibres have 
been made. 


Introduction 


HE scope of this investigation as stated in the title is ‘‘The Micro- 
= analysis of Textile Fibres.’’ In any such research, which is basically 

fundamental in its nature, it is imperative to pursue the object under 
observation to its most minute detail—in this case to that structure which 
is or can be made visible microscopically. With textile fibres belonging to 
the bast or leaf group the finest divisible source from which to study this 
is the single fibre or unit cell. 

In this connection it will be necessary to differentiate between the 
commonly accepted terminology of mill or commercial usage as applied to 
‘*fibre,’’? and that which will be used in this study. In the case of cotton 
or ramie there is no chance for confusion; the single fibre or unit, easily 
separable and distinguished, is also the single cell. In bast fibres, however, 
the mill term ‘‘fibre’’ refers to a single strand or group of single cells. 
This acts as one unit, and being fine in itself, and not being intentionally 

* Mr. Osborne, as a Senior Fellow of the Textile Foundation, worked under 


the direction of Prof. E. R. Schwarz, Massachusetts Institute of Technology, 
Cambridge, Mass. 
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further divided in subsequent manufacturing operations, it is considered as 
the single and final unit. In reality this lock or single strand of fibres is 
composed of many actual single fibres or cells, which, depending on the 
specie, range in number from as few as four or five to as many as 80 or 
100. It is these true single fibres or ‘‘cells,’’ as they will be called in the 
following material, that are the finest dissectible unit in the bast fibre group. 

As the ‘‘fibre’’ is the foundation for all material made from it, so the 
cell is the foundation and basis of the ‘‘fibre.’’ To really understand and 
be able to use a raw material efficiently and fully, a knowledge of its struc- 
ture and make-up is imperative. Possibly this view is somewhat new from a 
textile consideration. Since its earliest beginning it has been the general 
custom in the industry to work in exactly the opposite direction. That is, 
to start with a finished or completed manufactured unit—yarn or cloth— 
and work backwards in the attempt to learn of its character and properties. 
This analysis, never fundamentally complete, generally did not even reach 
a consideration of the fibre, but if it did it immediately ceased there, as 
the fibre was considered the ultimate element of construction. Aside from 
the value of such an intimate knowledge from the physical or physico- 
chemical point of view, or as a valuable diagnostic characteristic, this ap- 
proach is warranted on two other grounds. A detailed knowledge is needed 
if controlled manipulation of the raw material is to be effective in producing 
a new or superior product; while the possibility of incorporating such 
characteristics in artificial fibres to eliminate or lessen existing defects or 
weaknesses is not without promise. 


Improved Microtome Candle 


Vegetable fibres have always offered the greatest difficulty to cross- 
sectioning methods. For animal fibres and artificial filaments the technique 
recommended by the writer * of this study is entirely satisfactory. How- 
ever, when dealing with seed or bast fibres, this must be modified to some 
extent. The following procedure has proven the best and with it excellent 
results have been easily obtained on the bast fibres used and also on that 
hardest of all textile fibres to section—cotton. 

3esides paraffin it is necessary to use a medium which will grip the 
specimen more securely and offer more resistance to the microtome cutting 
stroke, in order to prevent a shattering of the fibre into minute fragments 
and the formation of many angular and untrue sections. Collodion was 
first used for this purpose and produced fair sections; however, another 
medium—elluloid dissolved in acetone—gives even better results, as it 
possesses advantages in regard to cutting, less brittleness, uniform harden- 
ing and fibre gripping power. 

It is prepared in the following manner: Sheet celluloid is cut into 
strips and dissolved in commercial acetone, the solution being fairly dilute. 
Into this the previously stained fibre is placed and allowed to soak for a 
period ranging from one to ten hours. If, as in Manila hemp, the fibre 
specimens are dense and closely compact, the soaking is not necessary and 
can be omitted. During the soaking the acetate is allowed to evaporate until 
the solution becomes thick and rather viscous. 

On removal the specimens are mounted on slides in the usual manner, 
but to insure perfect surrounding by the embedding medium, especially 


* Tez. Rsch., IV, 2, 84-111 (1933). 
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along the underside of the fibre, paper shims (Fig. 1) are introduced be- 
neath the fibre where it is held in contact with the slide. Then a thick 
narrow ribbon of the solution is flowed over the entire length of the mount, 
which is placed in a desiccator to slowly harden. This desiccator is re- 
quired, for if the mount is exposed directly in the atmosphere of the room 
a hard surface skin and a lumpy and bubble-filled interior develop, while 
if the humidity is high the medium is so badly discolored as to become 
opaque. 

Air-bubbles and uneven hardening are the chief cause of faulty results. 
These may be minimized or entirely eliminated if a small beaker containing 
equal parts of ether and alcohol is placed in the desiccator shortly before 
the insertion of the slide. 

When the celluloid is almost completely hardened, the entire slide is 
removed from the desiccator and placed under a high power stereoscopic 
binocular microscope. The easily visible specimen is then separated from 
the ribbons of celluloid by cutting along the length of each side of the fibre 
with a sharp scalpel. The incision must be as close as possible to the 


specimen, for if too much of the embedding medium surrounds the fibre the 
excessive resistance to the microtome cut will cause broken and fragmentary 
sections. On completion the embedding medium should form an almost 
uniformly smooth ring around the fibre, approximately 1 mm. thick. At 
this stage the specimen could be dipped in paraffin directly. However, due 
to its slippery surface and tendency to curl or bend it is better to follow 
the usual technique of the slide-paraffin method.* Two minor improvements 
applicable to this technique can be made here: the painted paraffin strips 
surrounding the fibre core should be melted on a metallic hot-plate, rather 
than in the bunsen burner flame, and cooled, before the ice-water plunge, 
by direct contact with a wet paper towel, rather than by stroking the 
bottom of the slide with a damp wiper. 


Serial Sections 


One method which would allow the accurate construction or drawing 
of the individual cells which make up the bast fibres is by serial sections. 
Briefly, the procedure is to cut continuous ribbons of microtome sections 
from one fibre, arrange them in consecutive order on glass slides, and from 
a microscopical inspection of these, taken in succession, note all changes as 
and when they occur, and so obtain a complete picture of the external and 
internal characteristics of cell structure and arrangement. 

Aside from the purely routine difficulties of making complete and 
accurate sections without miss over a full cell length, others arose, chief of 
which was a means of identifying or orienting each section. That it was 


* Tex. Rach., IV, 2, 88 (1933). 
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necessary to have a means of identification, or of making a reference mark 
at the same point in each section, is apparent when one considers that in 
each section there may be as many as 80 cells, the great majority of which 
are very similar in shape and appearance. Thus, unless the same cells can 
be identified each time a study of their relative and individual changes is 
not possible—there being too many in each section and too great chance of 
spoiling some of these, to make it practicable to consider each section as a 
single unit—other methods for accomplishing this must be devised. 

Three methods for accomplishing this have been tried, although neither 
singly nor in combination are they too satisfactory{ |The first consisted of 
introducing an extra element (in this case a fine rayon filament) into the 
microtome candle with the fibre to be sectioned. The rayon filament is to 
serve as the mark against the fibre sections. The technique involved is as 
follows: The fibre is mounted on a slide and held down by tape in the 
usual manner. The rayon filament, stained a contrasting shade, is intro- 
duced above the fibre, aligned parallel to it, and secured. Collodion is then 
flowed over the entire mount and allowed to harden. Such a procedure is 
time consuming, and, due to the different character of the filament and 
fibre, it is almost impossible to keep them in line, the filament stretching 
considerably and draping down along side the fibre before the medium 
hardenf.Q )The second method consists of so marking the fibre itself that it 
will be ‘identifiable when sectioned. This was done in two ways: first, by 
staining the fibre along a narrow strip of its length, using a fine-drawn 
capillary glass tube as the applicator of the dye; and, second, by wetting 
a hard filter paper with the stain, and pressing upon it the fibre previously 
mounted on the glass slide. The first of these gives a finer, more pro- 
nounced stain line, but is more irregular in its course along the fibre. Both, 
however, tend to bleed out in the embedding medium and to appear too 
dimly to be easily recognized in the sections. 

The third method, which can always be used in conjunction with one 
of the others, is to so shape the holding medium, when cutting it from the 
slide, that it’ will serve as the means of reference. Thus one side of the 
strip can be made broader than the other, as shown in Fig. 2. Actually, 
inherent imperfections in the mounting medium offer a further similar 
means of orientation. 

If the length of the cell averages 4 mm. it will be necessary to cut 
about 6 mm. of fibre on the microtome in order to be sure of including one 
full cell from start to finish. If the sections are cut 10 u thick, 600 sections 
must be made and mounted. With approximately 50 sections per ribbon 
for a 3 in. slide, and four ribbons per slide, three slides will be required. 
The arrangement is best made as illustrated in Fig. 3. By placing the 
ribbons on the slide in the same order and direction as they came from the 
microtome a consecutive arrangement is insured. 

To eliminate the inspection of so many sections a hand microtome can 
be used. Sections 10 thick can be cut, but spaced at any desired length 
along the fibre. Thus a 10 section can be made, the candle advanced 90 u 
and another 10 section taken, thus giving sections 100 apart. Due to 
the large chance of making faulty sections by hand the following method 
was adopted: If 10 sections were desired 1004 apart, three 10 u sections 
were first made and arranged on the slide on lines A, B and C, as shown 
in Fig. 4. Then the candle was advanced 70» and three more 10 yw sections 
made and similariy placed on the slide. Thus each section in its respective 
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line is 100% from the preceding one. Also, should the section at B-4 be 
missing, the ones at A-4 and C—4 are close enough to serve and to prevent 
the necessity of doing the entire work over again. Furthermore, if quick 
changes are noticed in a section on line B, lines A and C tell the story 10 u 
on either side of this. 

By suitable manipulation the rotary microtome can be made to act in 
a similar manner, and as this gives more precise results most of the serial 
sections appearing in this report were so made. 

The method employed to arrange in order the series of cross-sections 
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of a single cell is as follows: Each cell in the first original camera-lucida 
drawing is lettered, and in every drawing of the series following the same 
letter is given to its particular cell. In many instances some of the cells 
cannot be identified positively or are entirely missing and so must be 
omitted, but at the end of a good series there should be several almost com- 
plete lines of letters. These are then treated as single units and traced in 
order and in the same relative position on another piece of paper. Opposite 
each of these traced cell outlines, the number and micron distance of the 
camera-lucida drawing from which it came are marked. This gives in order 
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and step by step the changes that occur throughout the length of a single 
cell, 


Stem Structure 


In order to show more clearly the relationship of the various parts of 
the fibre bundle to the rest of the plant stem, and to understand the manipu- 
lation of the fibre cells themselves, Figs. 5 and 6 have been prepared. The 
first is a camera-lucida drawing of a segment of a cross-section of a flax 
plant stalk, at a magnification of approximately 200 diameters. The draw- 
ing has been slightly modified under the influence of Herzog’ and Eyre, 
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Fig. 5. Portion of flax stem cross-section. 


while the prominence given certain elements, notably the wood or ‘‘boon’’ 
areas, is used only to emphasize the stem’s distinctive parts and can be 
dismissed if the section is regarded as being differentially stained in order 
to show up its structure. Fig. 6 illustrates a cross-section of a bundle of 
flax cells and their immediate surrounding material. This is a camera- 
lucida drawing at approximately 1000 diameters. 

As will be seen, the flax fibres lie in the center of the harl and are 
spread throughout this as a mesh or network of bundles. The har! itself is 
composed of the soft bast material (in contra-distinction to the hard bast of 
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the fibre cells themselves) that surrounds and forms the outside of the cen- 
tral and semi-hollow portion of the stem, made up of wood and pith. In 
the harl the cells are held together by a pectic material* (the middle 
lamella) which forms a more or less thin layer between them. This gum- 
like substance is thinnest between the cells composing the cambium layer 
and increases in amount through the phloem, pericycle, cortex and epi- 
dermis.3 It reaches its greatest thickness as the middle lamella between 
the fibre cells in the fibre bundles. Here it undergoes a slight change, 
acting more like a cement than a gum. 

Retting, the process which aims to completely free the fibre bundles 
from the surrounding soft-walled cells, is accomplished as follows: The 


\ Cor tical 
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Fig. 6. Flax fibre bundle. 


fermentation by the retting micro-organism attacks and removes this pectic 
material, thus loosening the soft bast cells and weakening the union between 
them and the fibre bundle. This action starts first in the cambium layer, 
where the pectin is the thinnest, most easily soluble and most accessible, 
and proceeds to work outwards until it is through the epidermis. The 
middle lamella in the fibre bundles is not so easily attacked, due to the 
partial influence of each of the following: 

1. The woody nature of the fibre cells is impervious to bacterial attack 
and retards the retting action.‘ 

2. Almost entire absence of inter-cellular spaces in the fibre bundle.’ 

3. The partial lignification of the middle lamella in the fibre bundle.* 

4. The comparatively long time required for the retting liquor and 
action to penetrate to the vicinity of the fibre bundle.’ 


*In general nature a carbohydrate with certain gum-like properties. 
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Good retting should result in a fibre in which the best qualities of 
strength, softness and lustre are balanced. After retting follow the me- 
chanical operations of breaking, scutching and hackling,’ which prepare the 
fibre for spinning by removing the retted wood and other non-fibrous mate- 
rials. The condition of the ideal fibre then (and the fibre used in this 
research) is soft, silky and strong, varying in color from silver to light 
cream. As described, however, the fibre is still in the form of cell bundles * 
which range in length from less than 1 in. to more than 20 in. The number 
of cells per bundle in some instances is as low as four to five or as high as 
30 to 40. 

The technique for minimizing the gripping power of the middle lamella 
in the fibre bundle and the dissection of the individual cell as applied to 
flax and other bast fibres follows. 


Single Cell Dissection 


If dissection procedure is attempted while the fibre is in a dry state 
the results are most unsatisfactory. In this condition to isolate one cell 
from its neighbors is painstaking work, and when the cell is secured it is 
impossible to remove it whole. In every case the tips of the cell will be 
broken off, remaining in the fibre bundle, while the cell body tends to be 
ruptured or otherwise damaged. 

To overcome this, the first step was to allow the fibre to soak overnight 
in 10% NaOH. Although a mercerizing action with consequent swelling 
was known to take place, this seemed to be the surest manner of obtaining 
single fibre cells. After soaking, the fibre was placed on a slide, floated and 
kept constantly surrounded with the same liquid, and dissected. Dissection 
consisted of dividing the fibre again and again along its length by means 
of two fine needles until a single cell was visible and could be teased away 
from the rest; the entire work being carried out under a high-powered 
binocular stereoscopic microscope. 

When a single cell was thus secured it was removed from the NaOH 
solution, and then transferred to a drop of clean water on another slide. 
After sufficient cells had been obtained on the new slide and suitably ar- 
ranged, evaporation followed and the dry cells were balsam mounted. 
Inspection in detail was then performed in polarized light. 

If water is substituted for NaOH, and the time of soaking slightly 
increased, the same results ean be as easily obtained, but without the dis- 
advantage of the mercerization effects and the inconvenience of NaOH 
crystal formation. Furthermore, a quicker, more effective method of sep- 
arating the cells can be employed. This consists of ¢overing one end of 
the fibre group to be dissected with a thick cover glass. By squeezing, 
rubbing and tapping this glass with the end of a scalpel, or some other 
similar instrument, the fibre loses its firm circular contour and the ends 
of the cells take on a fan-shaped arrangement, nearly all of them coming 
into the same plane and lying close against the glass slide. The cover glass 
is removed and the fibre bundle opened up and spread apart along a por- 
tion of its length by means of a needle and forceps. Now by fixing the 
undivided end of the fibre bundle securely to the slide, the semi-loosened 
cells can be easily and completely separated from the opened end of the 

* If these cell bundles are large, and high counts of yarn are to be spun, 
the retting process, besides separating the fibre from the stem, must also sub- 
divide the fibre bundle. 
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specimen. This is accomplished by brushing the cells with short, gentle 
strokes of the needle, and using fine forceps to make the final removal. 
The cells thus obtained will be found to be in excellent condition and com- 
plete from tip to tip. If they are allowed to remain floating about in the 
fluid of the dissecting mount, there is a tendency for the formation of 
loose mats or piles of material and consequent snarling of the cells. It is 
better to remove them in small quantities as soon as they become free, ar- 
range them in clean mounting media on a new slide, and, after evaporation, 
make a permanent mount. The fan-shaped end from which the cells are 
removed is also well worth mounting since considerable information as to 
the relative arrangement and position of the cells can be obtained from it. 


Progressive disintegration of flax cell. (Right to left.) Note the 
separation of fibrils and their ‘‘S’’ inclination. 


For the success of this technique too much emphasis cannot be placed 
upon having the fibre and cells under dissection always surrounded by 
water and upon a sufficient time (at least 12 hours) of previous soaking. 


Spiral Structure 


Single cell disseetion is the first step necessary in order to study the 
spiral structure and fibrillar nature of textile fibres. The first procedure 
followed is exactly as already outlined. As soon as several single cells have 
been secured and isolated the mounting water is removed and the cells 
treated with a 10% solution of NaOH. After ten to thirty minutes, de- 
pending on the type of cell, this is rinsed off. A mercerization action has 
taken place and the cells now are considerably swollen and in a soft, semi- 
pulpy condition. The specimens are thoroughly rinsed and remounted in 
water. On remounting, the cells must be arranged so as to give a good 
many crossings over each other. If there are three cells the best arrange- 
ment seems to be in the form of an equilateral triangle with overshot ends. 
A thick cover glass is placed over the arranged cells and direct pressure 
brought to bear on it, thus flattening the swollen cells, especially on their 
mutual crossings. A continuance of this pressure, together with a com- 
bined rotary and sliding movement and an intermittent jarring or tapping 
on the cover slip directly above the specimen, will cause it to enlarge in 
width to as much as fifteen or twenty times its original diameter. This is 
accompanied by a dividing or splitting up of the swollen cell body so as 
to reveal its submicroscopie detail, which is normally invisible. 
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The amount of cell division and disintegration can be governed by 
controlling the amount of pressure and agitation on the cover slip, and as 
all this manipulation is carried on under a high-powered, binocular stereo- 
scopic microscope, indicated changes in the specimen can be followed and 
stopped when desired. When this degree of disintegration has been reached 
a detailed examination of the specimen can be made with a polarizing 
microscope. The compression in the specimen is maintained by the device 
described in Part I,* which also allows for small adjustments in pressure. 

The treatment described is satisfactory for the observation of general 
reactions, but for a detailed investigation an improvement was sought. 
Acid, or the direct use of caustic, produced only negative results. A refer- 
ence was found* recommending soaking in a strong solution of calcium 
chloride stained with iodine, but this gave but approximately the same re- 
sults as before, except on ramie, which appears to be the most reactive 
fibre to any treatment of this type. The method finally discovered, and 
one wnich gives really excellent results, consists of soaking the specimen 
in water before the caustic treatment. A clear specimen of cell structure 
will not result, however, unless the NaOH immediately follows the water 
bath. Cells soaked and allowed to dry and then treated with NaOH failed 
to show, or only partially showed, their intimate structural detail. The 
optimum conditions in this type of bast fibre work appear to be approxi- 
mately twelve hours of water soaking, followed by a fifteen minute im- 
mersion in 10% NaOH. 

A sentence might well be appended here stating that after swelling 
and compression the cell is so thin, due to the flattening action, that it is 
almost impossible to adjust the focus to different points in its body. There- 
fore, in most instances the focus includes both top and bottom surfaces 
of the specimen (see Fig. 8). 


Micro-characteristics of Bast Cells 


Before the discussion of the visual characteristics of the cells is 
begun, it would be well to state that all comparisons in this section are to 
be regarded as qualitative. 

Fig. 9 shows typical cross-sections of Manila and jute. Those for 
Manila represent only a part of a normal section through a single com- 
mercial fibre; a complete section would average between forty to eighty 
cells. The jute sections are of complete average commercial single fibres. 
Both are camera-lucida drawings of balsam mounts. 

The Manila sample used throughout this study was supplied by the 
Plymouth Cordage Company, Plymouth, Mass. It was of the best grade 
(grade A) and was silver-white in color. The commercial ‘‘single’’ fibre 
is oval in section and may vary in length to above 36 ins. It is a hard fibre 
—smooth and stiff in feel. 


Manila Cells 


At low magnifications the cross-sections of Manila appear as smooth 
circles or ellipses. At higher magnifications the cells are mostly irregular 
ovals in their profile, but follow a more or less regular type of outline. 
The cell walls are comparatively thin, but in any radial direction of uni- 


* Tex, Rsch., IV, 2, 108 (1933). 
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Fig. 8. Flax cell just before complete disintegration. Top.—Partially 
oblique transmitted light. Bottom.—Polarized light (crossed nicols). 
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form thickness, and proportionally the same from cell to cell. The lumen 
is large and distinct, its outline being approximately the same as that of the 
cell. With low magnifications there appears to be no middle lamella, but 
under high power a thin layer of this pectic substance is visible. 

The average dimensions of the single cell are as follows: length, 4.1 
mm.; width, 10.2 u; area of total section, 171 sq. u; and percent of 
lumen to total area, 13.7. Matthews® gives figures of 3-12 mm. for 
length and 16-32 uw for width. Herzog’ gives 2 mm. for length; 25 w width; 
131 sq. mw, area of section; and 12.7% of lumen to total section. His 
method is based on a series of random sections, however, and his formula 
includes other factors than linear measurements. The procedure followed 
in securing the above data is given in detail in a later section. 

From a diagnostic point of view a cross-section of Manila may be con- 
sidered as a smooth bundle of almost uniformly oval cells. The cells are 
regular in outline and lumen, with thin even walls. They are closely fitted 
together and precisely arranged with an extremely narrow middle lamella. 


Jute Cells 


The jute sections show considerable differences. At low magnifications 
they resemble irregular geometrical figures with smooth edges. There is 
an appreciable separation between the cells indicating a substantial middle 
lamella. At high magnifications the sections lose their apparent smooth- 
ness and appear as irregularly outlined figures. There is a tendency for 
these cells, particularly the larger ones, to be more or less polygonal in 
form, while many of the smaller ones are sharply angular. There is con- 
siderable difference in the size of the cells, which range from very small, 
4 w wide, to very large, 25 uw in width. This is due to the random arrange- 
ment of the cells in the fibre bundle so that a transverse cut includes sections 
ranging from the small diameter at the tip to the maximum width at the 
mid-section—each section from a different portion of a different cell. 
Some single fibre scetions show several large cells surrounded by many 
smaller ones. The irregular outline of the individual cell closely follows 
that of its neighbor and they fit together with a certain amount of uni- 
formity. There is, therefore, a more or less orderly arrangement and 
spacing of the cells, and though they are not in close contact with each 
other they form a compact bundle with few unevenly filled spaces. The 
middle lamella completely surrounds each cell. It is fairly large but 
uniform in thickness, and a balsam mount tends to render it invisible. 

The lumen is of unusual interest. It is most. irregular in outline, 
usually broad or ribbon-like, but sometimes tending to appear round or 
oval. Its great variation in shape and size is its most remarkable character- 
istic. This range is from an almost invisible area, less than 1% of the 
total section, to over 25%. At its maximum, the width of the central chan- 
nel is greater than that of the cell wall. This variation in size apparently 
follows no definite period, but generally occurs several times in the length 
of one cell. 

The average dimensions for the single cells are as follows: length, 
2.4 mm.; width, 10 w; area of total section, 118 sq. u; and percentage of 
lumen to total section, 7.5%. Hohnel* gives a figure of 1.5-5.0 mm. for 
length, and 20-25 w for width. Herzog’ tabulates the following: length, 
3 mm.; width, 20 u; area of total section, 161 sq. u; and percentage of 
lumen, 11. 
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Fig. 10 illustrates a partial series of continuous cross-sections of 
Manila and jute. Both drawings are from balsam mounts and represent 
only part of a single fibre bundle. The views of the Manila represent a 
length of 225 uw along the fibre bundle; those of jute a length of 195 u. 
Both serve to illustrate the decided change that appears to occur in shape, 
size, and arrangement of the cells in the fibre bundle along a compara- 


Serial sections — MANILA. 


Mb, 


Mi) 


Serial sections —- JUTE. 


Fie. 10 


tively short length. In both, the same cells are maintained from view to 
view. 

In the Manila a most noticeable feature is the change in the shape of 
the cells from section to section. In almost every case there is an appre- 
ciable change, while in some the difference is most marked. The change 
in the shape of the lumen is more moderate, although throughout the 
length taken there is a distinguishable change. 
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Certain cells are possibly at their maximum diameter in the first 
section and begin to decrease irregularly in size thereafter, until in the 
225 mw section they are considerably smaller. Conversely, one cell increases 
in size. Another cell illustrated in the 15 uw and 30 wu section is a section 
through the tip portion of a cell; it is unfortunate it did not appear in the 
first section as here it might have shown an interesting increase in area. 
The separation of cells in the last five sections is due perhaps to the impact 
of the microtome knife. 

The changes in the jute are more noticeable, even though the length 
taken is less. The sections are fairly typical in shape and size and the 
arrangement of the cells is normal. The most apparent change among the 
cells themselves is the large inerease in size for two of the cells. This in- 
crease is very rapid, and as it goes from a small area at the start to a much 
larger area in the last view there is no doubt but that the first section cut 
through close to the tip of these two cells. Outline changes are noticeable 
in each view and although the proportional change in lumen area is not 
as large as in some, it is, nevertheless, apparent. Maximum area is main- 
tained almost constantly throughout by one cell. 

The changes in the outline and shape of the cells from section to see- 
tion are very striking. Despite this, however, it will be seen that the cells 
are close fitting, their arrangement is compact, and the middle lamella is 
of uniform thickness. 


Serial Sections of Jute Cells 
Fig. 11 illustrates a series of continuous cross-sections running from 
tip to tip of a single jute cell. The first ten and the last six sections, 
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where changes are the most rapid, are spaced 50 uw apart; the remainder, 
through the main body of the cell, are at 100 uw intervals. Only two out 
of the thirty-two sections have been missed. 

The usual section characteristics are evident. The cell outlines are 
irregular and vaguely polygonal; the lumen area varies markedly and 
in no regular order, while the cell walls are not uniformly thick. The 
greatest area occurs at the 1200 uw section, at approximately the mid-point. 
The percentage gain in area is greatest along the first 400 wu and the last 
700 uw. An almost constant percentage is held for 900 uw in the mid-section. 


Serial Sections of Manila Cells 


The complete set shown in Fig. 12 is from one single cell of Manila. 
Except for the first sections at one tip, and three others throughout the 
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length of the cell, the story is complete. The amount missed at first was 


estimated to be approximately 100 4; a later consideration, however, leads 
to an estimate double this. 
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The changes in shape and size are again more pronounced at either 
end and here the usual characteristics are not so prominent. Between the 
first and last 500 w lengths the sections exhibit more distinguishable at- 
tributes and so appear more representative. They are irregular in outline, 
tending towards ellipses or ovals; the lumen is large, distinct and similar 
in shape to the total section, while the cell walls are uniform but not thick. 
As in jute the greatest increase in area takes place at either end, while 
the maximum area is reached in a 1400 uw length between the 1400 uw and 
2800 w sections. 

Two graphs, Figs. 13, 14, have been prepared to show the percentage 
rate of change in area along the length of the two cells. The means of 
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securing this data is explained in the next section. As noted, the greatest 
changes occur in the first and last quarter of the cell length. There is also 
a marked similarity between the two curves as to type, showing that each 
specie of cell experiences the same relative degree of change throughout its 
course. 
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LENGTH — Microns. 
Fia. 14 


Area Determination 


Each set of continuous sections was drawn with great care on a high 
grade of bond paper of uniform weight per unit area by means of a 
camera lucida. The sections were then cut out and weighed individually, 
the recordings being in the order of their position along the length of the 
cell. Then from the cut-out drawing of each section the area of the lumen 
was removed and the weighings repeated. This gave the weight of the cell 
wall only, while the difference between the two weights equals the weight 
taken up by the lumen. A known area of the paper was then weighed and 
from this it is possible to caleulate the area of total section, cell wall, and 
lumen per individual section. (Additional computation would give other 
factors such as density, ete.) The weighing was done on a Roller-Smith 
torsion balance of 50 mg. capacity, and every precaution was taken to 
insure precise results. 


(To be continued) 
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Co-discoverer of Viscose Process Dies 


Charles Frederick Cross, co-discoverer with the late E. J. Bevan of the 
viscose reaction on cellulose that was the foundation of the viscose rayon 
industry, died April 15th at his home at Kings Gardens, Hove, Sussex, 
Eng., at the age of seventy-nine, having lived to see his discoveries become 
the basis of a great industry. 

It was in 1892 that he invented and patented, with Dr. Bevan and C. 
Beadle, the viscose process of treating cellulose, and during the period from 
1893 to 1900 he was engaged in the technical development of the process 
through parent companies organized for that purpose. It was the centrif- 
ugal spinning pot, invented by Topham in 1902, that was an important 
factor in placing the viscose process on a practical commercial basis. 

Dr. Cross spent considerable time on jute fibre research following his 
graduation from London University, and the viscose process was the in- 
direct result of research conducted by the inventors to develop a filament 
for electric lamps. In 1901 they were engaged in research work on cellulose 
acetate. 

Dr. Cross was president of the Society of Dyers and Colourists from 
1918 to 1920, was a Perkin Medalist in 1923 and the recipient of many 
other honors, and was co-author with Dr. Bevan of various works on jute 
and cellulose. In a tribute to Dr. Cross the Viscose Company states that 
‘*The viscose rayon industry of today stands as a fitting memorial to a 
great scientist and discoverer.’’ 





Micro-Determination of Cotton Fibre 
Maturity in Polarized Light 


By E. R. SCHWARZ * and G. H. HOTTE + 


Summary 


Recent work described by Pattee’? and based on pre- 
vious findings by Schwarz? and Herzog* has evoked a cer- 
tain amount of comment and criticism. In this brief 
discussion, therefore, certain data are presented in support 
of the method proposed by Pattee and in some measure 
an amplification and clarification of his technique. It is 
shown that the determination of the degree of maturity 
of a sample of cotton by means of polarized light has 
certain advantages over the older swelling technique de- 
scribed by Clegg* and recommended by the United States 
Department of Agriculture and the American Society for 
Testing Materials. 

It is also shown that the fibres selected by means of 
their characteristic behavior in the polarizing micro- 
scope have cross-sections which are definitely separable 
by measurement and appearance into distinct groups. 
Further, it is demonstrated that the wall thickness of the 
smallest cotton fibre (Sea Island) in the mature state 
is greater than the wall thickness of either the fully im- 
mature or the partially immature fibres of the coarsest 
type (Indian). Thus the objection to the polarized 
light method raised by certain workers, namely that the 
technique will not allow of distinguishing between a small- 
diameter mature fibre and a large-diameter immature 
fibre, is shown to be unfounded. 


Theory 


NUMBER of comments received by the senior author have led us to 
A believe that a misunderstanding has arisen in regard to the method of 

determining cotton fibre maturity by means of the polarizing micro- 
scope. The prevailing idea seems to be that the method depends entirely 
upon the coloration of the fibres. Under these conditions several critics 
of the method have pointed out the possibility that a small but mature 
fibre might conceivably have the same wall thickness as an immature fibre 
from a coarser cotton sample. The accompanying data (Table I) show 
that the likelihood of such a condition is remote, but a neglected feature 


* Associate professor of textile engineering, Mass. Institute of Technology, 


Cambridge, Mass. ' ‘ 
+ Research assistant in textile microscopy, Mass. Institute of Technology, 
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TABLE [ 











Wall Thickness 
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/ /0 0 
coef. coef. coef. 
of Mean .d. of | Mean of 
varia- varia- varia- 
tion tion tion 


InpIAN. Mature ; A : ! : 2.62 | 6.93 2.45 
Partial : : ‘ ’ : 3.17 | 2.35 2.12 
Immature 4 : : ‘ A 3.24 | 1.15 0. 2.90 


SEA Mature : , ; ; 1.36 | 3.66 
IsLAND Partial ; 1 . I .073 | 3.72 | 2.12 
Immature : . ; 4! .021 | 1.55 | 1.18 











*a.d. = average deviation from the Mean 


of the technique positively eliminates any possible difficulty. Osborne ® 
has shown (in corroboration of less elaborate work by Herzog*) that the 
cuticle and primary deposit of the wall of the cotton fibre have a differ- 
ently oriented structure from that of the secondary deposit. The latter is 
strongly spiralled, as has been demonstrated by quite different techniques 
in the hands of Morey’ and Preston. The former has a parallel arrange- 
ment of the molecular structure. The secondary deposit on the upper half 
of the fibre is spiralled across the direction of the helices of the under 
side of the fibre. In addition, and because of the great variation in the 
angle of the helical structure from outer to inner limits of the secondary 
deposit, as well as from point to point (as close as 50 microns) along the 
fibre, total extinction is lacking no matter what the orientation of the fibre 
may be with respect to the planes of vibration of the polarizer and the 
analyzer. Thus rotation of a normal (fully mature) cotton fibre through 
360° fails to show any position of even approximately complete extinction.* 
This behavior is to be contrasted with that of the immature fibres. Since 
these consist almost entirely of cuticle and primary deposit, they do show 
practically complete parallel extinction. There is evidently no possible 
chance for confusion between mature and immature fibres—no matter what 
the diameter or wall thickness. The fundamental difference is one of orienta- 
tion of structure. The classes of maturity which fall between these two 
limits naturally show combinations of the two appearances noted. It is 
possible definitely to select fibres belonging to two classes between the 
extreme limits. Cross-sections of these show them to be in distinet groups 
with no over-lapping. Only three groups are discussed in this paper, but 


*If the reader will place a first-order selenite on the stage of the 
microscope and view it as a specimen between crossed nicols, it will be seen 
to extinguish upon rotation. Now place another first-order selenite above it 
so that the slow vibration directions of the two selenites make some angle 
other than 90° (30° is suggested). It will be found that there is no longer 
any position of complete extinction. The behavior is somewhat analogous to 
the case of the cotton fibre walls. 
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the authors have data in support of a four-group classification should so 
fine a subdivision become desirable. 


Discussion of Results 


Table I presents comparative data on cotton of two widely different 
types. The Indian cotton was selected as representative of coarse fibre, 
while the Sea Island was chosen as representative of fine fibre. It will be 
seen that the results are comparable and are significant. In no case is the 
coefficient of variation as much as 5%. Reference to Fig. 3 will make 


PP- Plane of vibration-Polarizer 


AA- " “ " “  =Analyzer 
—» Selenite slow vibration direction 





Wall 
thickness 





clear the method of measuring the cross-sections of the fibres (embedded 
in gum arabie and paraffin and cut 10 microns thick in a rotary microtome 
according to a technique developed under the direction of the senior author). 
The length of the section was measured along its center line, while the 
width is an average of readings at a number of points along lines normal 
to the center line. The actual area of the section as compared with the 
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area of the circumscribed circle (Ac) and with the area of a circle of equal 
perimeter (Ap) is shown in this figure. Figs. 4 and 5 show typical sections 
of mature, partially mature, and immature fibres of Indian and of Sea 
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Fic. 5 


Island cottons respectively. These are reproductions of camera lucida draw- 
ings. The appearance of a random sample of average American cotton is 
shown in the photomicrograph of Fig. 6. 


Fia. 6 


The apparatus employed for the immaturity (or maturity) count for 
cotton fibre by means of polarized light is based preferably upon a micro- 
scope of the petrographic type. Specifications for the correct and necessary 
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accessories will be listed, and emphasis should be placed upon the fact that 
the cheapest equipment obtainable is not always the most satisfactory. 
Polarizing microscopes manufactured by the leading optical companies 
should be used, since, because of their long experience in the construction 
of such microscopes, one can be certain of dependable instruments. The 
microscope should be fitted with a 16 mm. (10x) objective and a 10x 
focussing ocular. This will give a convenient number of fibres in a single 
field of view, and at the same time provide sufficient magnification for easy 
differentiation of the coloration and extinction effects in the fibres. 

A polarizing prism of standard design is used in the substage, while 
an analyzing prism in the body tube, rotatable through 90°, is most suit- 
able. A rotating stage to which a mechanical stage is attached is essential 
for controlled manipulation of the specimen. A good condenser of the 
focussing type with a removable (or tilting) top element placed above the 
polarizer is desirable. Both coarse and fine adjustments for focussing 
should be provided. Certain stands of the polarizing type lack a fine 
focussing adjustment. Such stands should be avoided. The cross hairs in 
the ocular should be capable of adjustment (by rotation of the ocular) to 
a fixed position at 45° with the planes of vibration of the polarizer and 
analyzer when the latter are crossed. The focussing ocular is essential if 
projection or photography is to be used, in order to ensure perfect focussing 
of the cross hairs. 

The positions and settings of the various parts should be according 
to directions, in order to obtain the desired results. A first order (Red I) 
selenite of the slot type is inserted in the slot provided just above the 
objective—and below the analyzer. If a selenite disk is used it must be 
inserted between the polarizer and analyzer with its slow vibration diree- 
tion (as indicated by the marking on the disk) oriented 45° with the 
planes of vibration of polarizer and analyzer. This may be done by placing 
it just above the polarizer, or, better, above the ocular and below a cap 
analyzer, when one is used. The body tube (slot-type) selenite is much 
more precisely mounted and is to be preferred. For the relative arrange- 
ment and orientation of the parts see Fig. 1. A constant light source 
should be used—the same one for all determinations. 


Maturity Count Technique 


The method of evaluating the maturity count follows, and reference 
to Fig. 2 will make the instructions clear: The fibres are arranged sub- 
stantially parallel with each other and with the slow vibration direction of 
the selenite. They should be arranged in a single layer if possible, rather 
than in an irregular interlacing mass. 

Each fibre which is clear purple or deep blue, or a combination of 
these colors in alternation, along the entire visible length in position 45° 
parallel (||) is counted two demerits. These fibres are immature, and if 
rotated into the 45° perpendicular (1) position become orange or yellow 
in color. As they pass the planes of vibration of the polarizer and 
analyzer (AA-PP) they turn to the same color as the background (Red 
I) or ‘‘extinguish.’’ 

A fibre appearing partly blue or blue-green or both, which upon 
rotation to the 45° perpendicular position becomes yellow, is partially im- 
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mature and is counted one demerit. Fibres which are yellow or yellow- 
green throughout their entire length, and which remain this color when 
rotated to the 45° perpendicular position, are mature. These are not given 
any demerits but are counted toward the total number of 50 to be rated 
for each test. If all 50 fibres were immature, the demerit rating would 
total 100%. If all 50 fibres were partially immature, the demerit rating 
would be 50%. If all 50 of the fibres are mature, the demerit rating is 
0%. If a maturity count is desired, the demerit rating is subtracted from 
100%. Obviously the demerit rating will be a combination of both imma- 
ture and partially immature fibres. 

The counting and evaluation of the fibres may be accomplished by a 
number of techniques. Simple recording of results with pencil and paper, 
or more elaborate methods employing counting devices can be used. Three 
techniques are given which have been proved to work equally well al- 
though the third is less complicated and tends to minimize errors. 

First, the fibres may be counted in making some sort of record by 
separately numbering or marking on a piece of paper the total number of 
fibres apart from the demerits given to the immature and partially im- 
mature fibres. This is conveniently done by the familiar scheme of four 
parallel marks crossed by a fifth ( +H ). 

Second, the correct number of fibres can be counted by starting at 
one end of the slide and stopping at the fiftieth fibre. The evaluation of 
the fibres begins at this fiftieth fibre and continues back to the starting 
point. Hence one knows that exactly 50 fibres have been counted and the 
recorded demerits are the figures to be tabulated. 

Third, two counters can be used, one to record the number of fibres 
viewed, and the other to record the number of demerits given to the par- 
tially immature and wholly immature fibres. When the reading of the 
first counter reaches 50, denoting that 50 fibres have been successively 
viewed, the reading on the second counter will give the percentage of im- 
maturity directly. 

A careful selection of approximately 100 fibres is taken for a con- 
venient working sample. The method of obtaining the sample must be 
such as will insure random selection of fibres. Care should be taken not 
to discard long or short fibre as such. It is not wise, therefore, to take 
fibres from the classer’s staple pull. This type of sample does not give 
a representative, random selection for several reasons: First, the treatment 
received by the fibres is harsh, and immature fibres being naturally weak 
are frequently broken and thus may be lost by repeated doubling and 
redoubling. Second, certain fibres are discarded by the classer in making 
up his staple. 

A good size pluck for testing should be taken from the representative 
sample of a known lot. The process of doubling and redoubling to insure 
parallelism of the fibres in a suitable bundle is justified when lightly and 
carefully done. When arranging the fibres in parallel order, do so with 
care. Do not tear or pull them roughly when the pluck taken is to be 
reduced to a bundle approaching 100 fibres, but do so by a sidewise draw. 
Fibres should not be selected from this parallel bundle by a lengthwise 
draw such as is used in stapling, since this method tends to give a high 
percentage of long fibre. After reduction, doubling is needed to again 
return the fibres parallel. No fibres should at this stage of the process be 
removed or discarded. 
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The fibres may be mounted dry between two glass slides held to- 
gether by Scotch tape. Other methods of fastening the fibres to the slide 
can be employed, but no mounting medium such as Canada balsam is 
necessary, since a dry mount is found to be fairly quick and free from 
elaborate microscopical mounting technique. 
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Correction 
In the report by R. L. Lee, Jr., on ‘‘A Study of Methods of Measuring 
the Irregularity of Cotton Sliver,’’ published in Vol. 5, No. 7, the last 
line of the second paragraph on P. 330 should read ‘‘grain’’ instead of 


““gram.’? 





Abstracts 


This section is compiled under the direction of 
the Committee on Abstracts and Bibliography: 
Prof. E. R. Schwarz, Chairman, Dr. W. E. Emley, 
Prof. Louis A. Olney and M. W. Weiss. 


I. Freres (SYNTHETIC AND NATURAL) AND FIBRE 
ANALYSIS 


ALKALINE HYDROLYSIS OF CELLULOSE ACETATE Rayon. Marian Weston 
Van Ess and Rachel Edgar. Iowa State Coll. J. Sci., 1934, V. 8, P. 
397-408. 

A cellulose acetate rayon fabrie was boiled in 100 times its wt. of 
water for 1 hr., rinsed, dried and extd. for 18 hrs. with anhyd. ether, dried 
and weighed. Samples were treated at 60° for 15 min. with NaOH whose 
concen. was 0.02-0.22 N. Loss in wt. varied from: 0.2 to 31.2% by expt.; 
0.2 to 30.8 by ecalen. from loss of Ac. The acetyl value of the residual 
fibre is a function of the alkali conen. of the form y=az>. One hundred 
and nineteen references. (Copied complete from Chem. Abs., 1935, V. 29, 
Col. 1255.) (W) 


ARTIFICIAL FIBRES: ECONOMIC AND TECHNICAL IMPORTANCE OF THE NEw. 
H. Brandenburger. Z. ges. Textil-Ind., 1935, V. 38, P. 18-21. 
The new artificial fibres discussed are Vistra, Flox, Cuprama, Linosa 

and Aceta, and also the mixed fibres Woolstra, Silekstra, Aceta-yarn and 

Fliro-yarn from these pure artificial fibres and natural fibres. The manuf., 

properties, uses, dyeing operations, after-treatments and delustering of these 

textile materials are described, and numerous dyes which can be used on 
them are listed. (Copied complete from Chem. Abs., 1935, V. 29, Col. 

1990.) (W) 


CELLULOSE IN ALKALI: SWELLING oF. IV. SWELLING OF CROSS-SECTIONS OF 
CorroN AND PuLP FIBRE (IN ALKALI). V. INFLUENCE OF PURIFICATION 
AND MERCERIZATION UPON THE SWELLING DEGREE OF RAMIE FIBRE. 
VI. INFLUENCE OF ALCOHOL AND SALT UPON THE SWELLING. VII. 
CHANGE OF CROSS-SECTIONAL AREA OF RAMIE AND CUPRAMMONIUM 
Rayon Durine DILUTION AND CONCENTRATION OF ALKALI. VIII. GEn- 
ERAL Discussion. Gi-ichi Saito. J. Soc. Chem. Ind., Japan 37, 
Suppl. binding, 1934, P. 576-645; Chem. Abs., 1932, V. 26, P. 6121; 
1935, V. 29, Col. 921-23. (W) 


CoLLOIDAL BEHAVIOR OF SERICIN. IV. H. Kaneko. Bull. Chem. Soc. Japan, 
1934, V. 9, P. 344-52; Chem. Abs., 1934, V. 28, Col. 7112; 1935, V. 29, 
Col. 661, 1308, 1643. (W) 
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Crop FIBRES: INDUSTRIAL PRESERVATION OF. Elbert C. Lathrop and Tread- 
way B. Munroe. J. Ind. Eng. Chem., 1934, V. 26, No. 6, P. 594-98. 


The development of a commercial process for the preservation of sugar 
cane bagasse during storage is described. This work will apply with slight 
obvious modifications to the industria] preservation of other crop fibres ex- 
posed to the weather. (S) 


Domestic CocooNs: BEHAVIOR OF AQUEOUS SOLUTION OF THE. XX. RE- 
SISTANCE OF SERICIN TO ALKALI. H. Kaneko and Y. Nakazawa. J. 
Agr. Chem. Soc. Japan, 1934 V. 10, P. 997-1000; Chem. Abs., 1934, V. 
28, Col. 6570; 1935, V. 29, Col. 1643. (W) 


Domestic CocooN: CoLORING MATTERS OF THE. VII. M. Oku. J. Agr. 
Chem. Soc. Japan, 1934, V. 10, P. 1014-28; Chem. Abs., 1934, V. 28, 
Col. 3469; 1935, V. 29, Col. 1643. (W) 


Fipres: DARK-FIELD Stupy or. A. T. Clifford and F. K. Cameron. J. Ind. 

Eng. Chem., 1934, V. 26, No. 11, P. 1209-17. 

From X-ray data it has been calculated that the dimensions of the unit 
cell of cellulose are 8.3x10.3x 7.9 A. and the probable dimensions of the 
micelle are approximately 50x50x500 A. The spacing of the striae seen 
with the Spierer lens is approximately 9600 A., or many times any dimen- 
sions of the micelle as calculated from the X-ray data. Furthermore, it is 
no longer possible to accept the measurements from Spierer micrographs as 
those of any unit characteristic of the material under observation, for it 
is inconceivable that the unit would have a dimension common to so many 
and so diverse substances. Apparently, the striae observed with the Spierer 
lens are diffraction bands. Time has not permitted a satisfactory investiga- 
tion of their cause or causes. There is as yet no satisfactory explanation 
of the differences in cellulose fibres of different origins, if, in fact, such 
differences exist. Further investigation in this direction will be attempted. 
(S) (Abstraector’s note: The optical companies who have manufactured 
the Spierer lens, refused to place it on the public market and will sell it 
only on demand and then under protest.) 


JUTE Fipres: Rettinc or. Hans Rudolph. Z. ges. Teztil-Ind., 1934, V. 37, 

P. 538-40, 549-50, 560-1. 

All effects of the retting process are entirely due to the sepn. of the 
fibres by the proper retting agents. The fibres must be stored in order to 
give the liquids time for penetration and distribution. ‘ (Copied complete 
from Chem. Abs., 1935, V. 29, Col. 1990.) (W) 


Raw SILK: PHySsICAL PROPERTIES OF—WITH SPECIAL REFERENCE TO THE 
EFFect OF TEMPERATURE AND HUMIDITY ON LENGTH oF Raw SILK 
FisreE. J. Kubota. Bull. Sericult. Silk Ind., Japan, 1934, V. 6, No. 
3, P. 8-11. 

The coeff. of thermal expansion is —7 x 10* at 100-130° for dry silk, 
and (—0.5 to —9) x 10° at 0-40° and relative humidity 14.6%. Coeffs. of 
elongation for increasing H,O contents are also given. (Copied complete 
from Chem. Abs., 1935, V. 29, Col. 1992.) (W) 
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II. YARNS AND FABRICS 


CoTtoN: Errect OF HEAT ON THE SOLUTION Viscosity oF. J. R. Scott 
and F. D. Farrow. J. Rsch. Assoc. Brit. Rubber Mfrs., 1934, V. 3, P. 
45-9. 


When heated at vulcanizing temp., e.g., at 110-50°, cotton yarn is ad- 
versely affected, at first rapidly and afterward more slowly, as revealed 
by alteration of the » of its solns. in ammoniacal Cu(OH),. The change 
is accelerated by O,. The heating gives rise to volatile decompn. products 
which, if they are not removed, considerably hasten the degradation. 
Scoured cr bleached cotton is more susceptible than raw cotton to the action 
of heat. (Copied complete from Chem. Abs., 1935, V. 29, Col. 1990.) (W) 


CoTToN FABRICS: DETERIORATION OF—FINISHED WITH MAGNESIUM SULFATE. 
J. Ph. Peper. Chem. Weekblad, 1934, V. 31, P. 603-5; Chem. Abs., 
1935, V. 29, Col. 1990. (W) 


Fancy COLOUR AND WEAVE EFFECTS: SOME NEw POSSIBILITIES IN. A. T. 
King. J.T. I., May 1934, P. T184-88. 


Description of blister and two-tone effects that may be produced by the 
use of wool yarns treated with the ‘‘unshrinkable’’ process of the British 
Wool Industries Research Association with untreated wool yarns. Illus- 
trated. (C) 


FIREPROOFED TEXTILES. Wm. F. Brosnan. Tez. Wld., 1934, V. 84, P. 

2399-2400. 

A table shows approx. the min. percentages by wt. of various compds. 
required to flameproof cotton. The presence of compds. of Fe, Cr, Pb and 
Cu appears to accelerate the rate of burning. Mixts. of NH, salts, borax 
and boric acid are efficient and inexpensive; the NH, salts are sources of 
inert gases, and the B compds. of fused vitreous coatings. The Perkin 
process for a ‘‘permanent’’ treatment is described. (Copied complete from 
Chem. Abs., 1935, V. 29, Col. 1256.) (W) 


MoisturRE CONTENTS OF CRUDE JUTE AND JUTE YARN. P. Krais and W. 
Liidicke. Monatschr. Teztil-Ind., 1934, V. 49, P. 122-3, 146-7, 169- 
70, 193-4, 217-18; Chem. Abs., 1935, V. 29, Col. 932. (W) 


PROOFING OF TEXTILES AGAINST WATER AND FuameE. I, II. Andrew J. 

Kelly. Cotton, 1934, V. 98, P. 53-6; 1935, V. 99, P. 41-3. 

The development of proofing is traced and the treatment of textiles for 
resistance to wetting action of water classed as: (1) shower proofing, (2) 
rainproofing and (3) waterproofing. The metallic soap process, the uses 
of paraffin waxes and other emulsions, and of rubber in waterproofing are 
briefly discussed. Waterproofing by dry methods, flame proofing and at- 
tempts at double proofing against water and flame are given attention. 
(Copied complete from Chem. Abs., 1935, V. 29, Col. 1646.) (W) 


PyroxyLin Coatines. John T. Gibbons. Tez. Wld., 1934, V. 84, P. 


2222-3. 
The nature and properties of nitro-cellulose solutions and plasticizers 
used for coating cotton and rayon fabrics, and the mixing of the coating 
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solution are discussed. A typical formula for coating shower bath curtains 
is given. (Copied complete from Chem. Abs., 1935, V. 29, Col. 1255.) (W) 


Rayon: Luster Dutiine or. J. P. Sisley. Rev. gen. mat. color., 1934, 
V. 38, P. 442-6; Chem. Abs., 1935, V. 29, Col. 1255. (W) 


Rayon: SrimpLeE METHOD OF DETERMINING THE UNIFORMITY OF THE TITER 
OF—ON THE CoNTINUOUS THREAD. W. Weltzien and W. Rhein. 
Monatsh. Seide Kuntseide, 1934, V. 39, P. 479-83; Chem. Abs., 1935, 
V. 29, Col. 933. (W) 


Rayon: SUBMICROSCOPIC STRUCTURE OF. K. Ohara. Sci. Papers Inst. Phys. 
Chem. Rsch. (Tokyo), 1934, V. 25, P. 152-8; ef. Chem. Abs., V. 21, P. 
4403. 

As with silk, viscose, Lilienfeld, nitro, Bemberg and acetate rayon all 
exhibit a ring structure. Each has a thin skin. Under this skin the 
viscose and nitro rayon have the equiv. of a cortical layer and an inner 
body. Bemberg rayon shows a round zone in the center of the filament. 
These are variously shown by staining with Ag, Au or by metachrome 
dyeing. The latter shows the skin and cortical layer to be more compact 
than the body of the filament. Under crossed nicol prisms viscose rayon 
dyed with Congo red shows dichromatism, either as the fibre or in cross- 
section, indicating an irregular arrangement of rod-shaped micelles with 
an inclination to parallel the axis of the fibre. Gold or Oxamine Blue 
4RX shows similar results. A 6 uw section of viscose rayon shows white 
interference bands. A thinner section shows complex dark lines because of 
a tendency to regular arrangement of the micelles. Nitro and acetate rayon 
also show this, but Bemberg and Lilienfeld rayon do not. (Copied com- 
plete from Chem. Abs., 1935, V. 29, Col. 924.) (W) 


SHooTING THE Loom. Albert Palmer and Floyd A. Ramsdell. Tez. Wld., 

April, 1935, P. 111-14. 

Loom operation was analyzed by means of the slow-motion movie 
camera, time recorder, Tensometer, etc., and several improvements in the 
loom and its attachments resulted. Of particular interest are certain pre- 
viously unsuspected causes of warp breakage that were disclosed. Methods 
of correcting these faults, and also of minimizing excessive warp tension 
are suggested. (C) 


Starn RemMovaL: MopEerNn Meruops or. J. F. Holmes. Tez. Col., 1934, V. 
56, P. 806-7. 
Suggestions are given for removing many of the common types of 
stains oceurring on fabrics. (Copied complete from Chem. Abs., 1935, 
V. 29, Col. 1256.) (W) 


UNSHRINKABLE WOOL YARNS AND Fisres. Tex. Mfr., Dec. 1934, P. 487- 

88; Tex. Wld., Feb. 1935, P. 81. 

Some details of a new process developed by the British Wool Indus- 
tries Research Association for an ‘‘unshrinkable’’ treatment of wool fibres, 
tops, yarns or goods by chlorine or bromine gas. By using treated and 
untreated yarns in woven fabrics blister effects may be produced; and as 
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treated yarns dye differently from untreated yarns piece-dyeing of such 
mixtures gives two-tone effects. With regard to the availability of this 
process for rendering wool knitted goods ‘‘unshrinkable’’ the secretary of 
the British Wool Industries Association states, in a letter to the secretary 
of U.S. Institute, that ‘‘it is certain that underwear or other knitted ma- 
terials, finished by application of the W. I. R. A.’s new unshrinkable proc- 
ess, will not be available to the trade before 1936,’’ there being more 
problems to be solved before the process can be operated on a commercial 
seale. (C) 


Warp BrEAKAGE—A Stupy or Its IMPORTANCE AND ELIMINATION. AI- 

bert Palmer. Cotton, April, 1935, P. 86-9. 

While imperfect yarns and knots are the cause of a large percentage 
of loom stops, the major causes are abrasion, flexion and tension. Results 
of the author’s analyses of the causes are described and charted. Mr. 
Palmer is research assistant to the general manager of Crompton & Knowles 
Loom Works and is a member of the Advisory Committee for the warp 
sizing research of U. S. Institute. In closing his article he writes as fol- 
lows: ‘‘To leave this subject without mentioning the importance of warp 
sizing would be a serious error. Mechanical studies can reduce warp break- 
age to a certain extent but the control of warp sizing is of the utmost im- 
portance. By proper treatment the warp can be made more resistant to 
abrasion and to sudden increases in tension. Individual mills have recog- 
nized the importance of this work by improving sizing compounds and 
sizing methods. In addition, concerted effort is being planned by the 
United States Institute for Textile Research to the end that better warp 
preparation will supplement the scientific investigation which is being ear- 
ried on by machinery manufacturers as a means for reducing the amount 
of stoppage due to warp breaks in loom operation.’’ (C) 


IiI. CHEMICAL AND OTHER PROCESSING (NoT 
OTHERWISE CLASSIFIED ) 


EMULSION OLEINS. Kehren. Z. ges. Textil-Ind., 1933, V. 36, P. 417-8; 
cf. Chem. Abs., 1933, V. 27, P. 4085. 


The fire hazards of oleins are due to the presence of oxidizable highly 
unsatd. fat acids. The serviceableness of an olein for textile purposes can 
be detd. only by a combined chem.-phys. analysis. The Mackey test must 
be applied. For the aq. olein emulsions required in the carded yarn in- 
dustry those prepd. by emulsification with soda solns. or NH, are not very 
satisfactory. Analyses are given of two successful emulsion oleins on the 
market. (Copied complete from Chem. Abs., 1934, V. 28, Col. 7022.) (W) 


HARD SPOTS IN PRINTING MORDANT DYES WITH GUM ARABIC. H. Metzl. 

Mell. Textilber., 1934, V, 15, P. 262. 

Most chrome mordanted gum arabic printing pastes on silk or cotton 
gave a harsh feel because of coagulation by the chrome salts of the plant 
gum. To avoid this, other gums are usually employed. Various printing 
paste formulas involving such gums are given, together with details re- 
garding mixing, impurities to be avoided, effects of mordants on shades, 
ete. (Copied complete from Chem. Abs., 1934, V. 29, Col. 6570.) (W) 
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HYDROGEN PEROXIDE, SUPEROXIDES AND PER SALTS. THEIR PREPARATION 
AND USES IN BLEACHING. A. Bresser. Z. ges. Textil-Ind., 1934, V. 37, 
P. 354-6, 376-7; Chem. Abs., 1934, V. 28, Col. 6949. (W) 


INDIGOID VAT DYES OF THE ISATIN SERIES. INDOLETHIONAPHTHENEINDIGOS. 
Sisir K. Guha and Hari P. Basu-Mallik. J. Indian Chem. Soc., 1934, 
V. 11, P. 395-9; Chem. Abs., 1934, V. 28, Col. 3905, 6315. (W) 


INDIGOSOL BLUE IBC TeEIc. Georg Rudolph. Kunstseide, 1934, V. 16, P. 
304-5. 
The use of this dye for dyeing cotton, rayon and cotton-rayon unions is 
discussed, including dyeing procedures. (Copied complete from Chem. Abs., 
1934, V. 28, Col. 7017. (W) 


INFLUENCE OF CONCENTRATION ON THE DEGRADATION OF COLORS (ON DYED 
MaTERIALS) BY LicHT. J. Pinte. Chim. § Ind. Spee. No., April, 
1934, P. 844-6; Chem. Abs., 1934, V. 28, Col. 5989. (W) 


Korte Bast-FisrE BLEACHING Process. R. Kling. Z. ges. Textil-Ind., 
1933, V. 36, P. 496-7; Chem. Abs., 1934, V. 28, Col. 7001. (W) 


Lactic AcID BACTERIA—ENEMIES OF THE ENZYMIC REMOVAL OF STARCH. 
Ginter Rordorf. Monatschr. Textil-Ind., 1934, V. 49, P. 183-4. 


The enzymic removal of starch may be retarded or stopped altogether 
by acidity produced by lactic acid bacteria. In the removal of starch with 
pancreas prepns. the use of ‘‘ Viveral S’’ maintained the pH at 6.6 to 6.8 
even after 24 hrs. The water and steam used in the process must be ad- 


justed to neutrality. The proper indicator for testing the H* conen. in 
these baths is bromothymol blue. (Copied complete from Chem. Abs., 
1934, V. 28, Col. 7023.) (W) 


LIGHT, PERSPIRATION AND WASHING: REPORT OF THE SOCIETY OF DYERS 
AND COLOURISTS ON THE WORK OF ITS FASTNESS COMMITTEE IN FIx- 
ING STANDARDS For. L. A. Lantz, et al. Soc. Dyers Col., 1934, 52 pp.; 
Chem. Abs., 1934, V. 28, Col. 7538. (W) 


METHYLENE BLUE: ANALYSIS oF. E. Cattelain. Bull. soc. chim. biol., 

1934, V. 16, P. 957-8; Chem. Abs., 1934, V. 28, Col. 5007. 

Methylene blue frequently contains ZnCl, One lot was found adul 
terated with 30% dextrin. Pure methylene blue is completely sol. in 99% 
MeOH or 95% EtOH. (Copied complete from Chem. Abs., 1934, V. 28, 
Col. 6316.) (W) 


MOISTURE CONTENT OF VISTRA AND VISTRA-CREPE YARNS. W. KoOnigs. 
Mitt. Textilforsch. Krefeld, 1933, V. 9, P. 45-6. 
Measurements on 138 samples during one year showed H,O =7-17%, 
the nominal value being 11%. (Copied complete from Chem. Abs., 1934, 
V. 28, Col. 6318.) (W) 


MoRDANTING, WEIGHTING AND IRON-PROOrING ACETATE Rayon. Chas. E. 
Mullin. Tex. Col., 1934, V. 56, P. 371-4, 455-8, 529-30, 564; Chem. 
Abs., 1934, V. 28, Col. 7026. (W) 
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‘‘NAPHTHOL AS DyYEING’’: RECENT IMPROVEMENTS IN. A. F. Williams 

J. Soc. Dyers Col., 1934, V. 50, P. 204-11. 

Important factors influencing fastness to rubbing are; (1) the use of 
wetting-out agents fast to lime and metallic salts in soln. and to the acid 
of the developing bath; (2) thorough hydroextn. of the impregnated ma- 
terials; (3) the use of diazopon A in the developing bath; and (4) after- 
treatment in a concd. soap bath. (Copied complete from Chem. Abs., 
1934, V. 28, Col. 5988.) (W) 


NAPHTHOL COLORS: STUDIES ON. I. CHEMICAL CONSTITUTION OF NAPH- 
THOL AS-ITR anp NaputHot AS-LT. S. Ueno and T. Suzuki. J. 
Soc. Chem. Ind., Japan 37, Suppl. binding, 1935, P. 233-4; Chem. 
Abs., 1934, V. 28, Col. 5673. (W) 


NATURAL DYESTUFFS: INTERESTING SourcES OF. C. D. Mell. Tez. Col., 
1934, V. 56, P. 556-8, 562; cf. Chem. Abs., 1934, V. 28, Col. 2909, 
7535. (W) 


NATURAL SILK: SURVEY OF THE DYEING, PRINTING AND FINISHING OF. 
G. Tagliani. J. Soc. Dyers Col., Jubilee Issue 1884-1934, P. 184-9; 
Chem. Abs., 1934, V. 28, Col. 6315. (W) 


NEOLAN CoLors. T. A. Forster. J. Soc. Dyers Col., 1934, V. 50, P. 282-7. 


Neolan colors will rank high in dye development. They behave in 
some respects like ordinary acid dyes on wool, but differ fundamentally in 
that the Cr complexes of these are converted into the insol. forms only by 
boiling with a greater per cent of acid, while acid dyes undergo no such 
change. Procedures and applications are indicated. (Copied complete 


from Chem. Abs., 1934, V. 28, Col. 7538.) (W) 


OXIDATION OF ANTHRACENE TO ANTHRAQUINONE. SYNTHETIC ANTHRA- 
QUINONE. M. A. II’inskii. Anilin. Prom., 1931, No. 11/12, P. 9-14; 
Chem. Zentr., 1933, V. 1, P. 125; ef. Chem. Abs., 1933, V. 27, P. 5737; 
1934, V. 28, Col. 5433. (W) 


OxyGEN BueacH. Erich Richter. Z. ges. Textil-Ind., 1932, V. 35, P. 
100-1; Chem. Abs., 1934, V. 28, Col. 7029. (W) 


PH CONTROL IN PREPARING WOOL FOR DYEING: VALUE oF. A. Feubel. 

Seide, 1932, V. 37, P. 169-70. 

On washing wool with the so-called neutral soap solns. having a pH of 
about 10.2 the wool may turn yellow. This change to yellow can be pre- 
vented by adding Na bisuliite which lowers the pH value of the soap bath. 
The best pH value is 8.8. F. gives exact conens., time of washing and 
temps. for several different types of material and recommends the use of a 
little NaHSO, or cremor tartari for the household wash. (Copied com- 
plete from Chem. Abs., 1934, V. 28, Col. 7028.) (W) 


PH or SurFACE ACTIVE SOLUTIONS OF TEXTILE ASSISTANTS: NOTES ON THE 
COLORIMETRIC DETERMINATION OF. Harold L. Jones and J. Edward 
Smith. Rayon and Mell. Tex. Mo., 1934, V. 15, No. 9, P. 462-6. 
Textile assistants which form solutions having a pronounced surface 

activity exert a specific effect on indicators which may cause errors in the 
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colorimetric determination of pH. Measurements of the effect of a variety 
of synthetic organic products on a number of common indicators are pre- 
sented in tabular form. The data may be used for the correction of ob- 
served pH values for solutions. A simple method employing dialysis 
through a cellophane membrane is described for the colorimetric determi- 
nation of the pH of solutions containing textile assistants. (S) 


PHOTOCHEMICAL DYEING OF Fasric. Hans Freytag. Phot. Korr., 1933, 

V. 69, P. 184-7; Phot. Abs., V. 14, P. 150. 

F. has previously shown (Chem. Abs., V. 26, P. 3954) that irradiation 
by ultra-violet light of cotton fabric impregnated with solns. contg. o-, m- 
or p-phenylenediamine results in a yellow or brown color formation caused 
by oxidation of the base, and he now describes an analogous phenomenon 
with 8- and a-naphthylamine. The process is assisted by the presence of 
about 1% of an alk. nitrate in the naphthylamine bath, which also has 
the effect of rendering the brown coloration stable in the presence of 
Na,8,0,. With S-naphthylamine the oxidation is very rapid, and will even 
take place in sunlight. Full working details are given. (Copied complete 
from Chem. Abs., 1934, V. 28, Col. 7538.) (W) 


PLANT DyEstuFFs. G. Dultz. Apoth. Ztg., 1934, V. 8, P. 76-8; Chem. 
Abs., 1934, V. 28, Col. 7535. (W) 


PRINTING BY PHOTOCHEMICAL PROCESSES. F. Weickart. Monatsh. Seide 
Kunstseide, 1933, V. 38, P. 474-9; Chem. Zentr., 1933, V. II, P. 
3917-8. 


Processes reported in journals and patent literature are discussed. 
(Copied complete from Chem. Abs., 1934, V. 28, Col. 6317.) (W) 


PRINTING OF ARTIFICIAL ACETATE SILKS: RECENT ADVANCES IN. Kari 
Schmidt. Monatsch. Seide Kunstseide, 1933, V. 38, P. 460-2; Chem. 
Zentr., 1933, V. II, P. 3918. 

Dyes offered by the I. G. Farbenindustrie Akt.-Ges. as suitable for 
direct and discharge printing are discussed. (Copied complete from Chem. 

Abs., 1934, V. 28, Col. 6317.) (W) 


PRINTING OF SILK: DEVELOPMENT OF THE. Karl Schmidt. Monatsh. Seide 
Kunstseide, 1933, V. 38, P. 470-4; Chem. Zentr., 1933, V. II, P. 3918. 
The essential steps in the development of the technic of printing arti 

ficial silks and mixed fabrics are discussed. (Copied complete from Chem. 

Abs., 1934, V. 28, Col. 6317.) (W) 


PRINTING OF SILK AND RAYON: RECENT REQUIREMENTS AND PROGRESS IN 
THE. A. Nowak. Monatsch. Seide Kunstseide, 1934, V. 29, P. 239-48; 
Chem. Abs., 1934, V. 28, Col. 5989. (W) 


QUINOLINE YELLOWS: STUDIES ON. I. SULFONIC ACIDS OF QUINOPHTHALONE 
AND 6-ETHYLQUINOPHTHALONE. S. Ueno and T. Suzuki. J. Soc. Chem. 
Ind., Japan 37, Suppl. binding, 1934, P. 234-5; Chem. Abs., 1934, V. 
28, Col. 5673. (W) 
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Rayon: Errect oF COMMON DETERGENTS ON THE PROPERTIES OF. Fritz 
Ohl. Seide, 1932, V. 37, P. 16-20; Chem. Abs., 1934, V. 28, Col. 
7030. (W) 


RAPID AND EVEN DYEING ON YARN-DYEING MACHINES. S. Kosche. Z. ges. 
Textil-Ind., 1934, V. 37, P. 330-1; Chem. Abs., 1934, V. 28, Col. 7019. 
(W) 


RAYON AND OXYGEN BLEACHING. H. Russina. Monatsh. Seide Kunstseide, 
1933, V. 38, P. 370-3; Chim. g§ ind., V. 31, P. 655; Chem. Abs., 1934, 
V. 28, Col. 6318. (W) 


Sirius Dyes. Georg Rudolph. Kunstseide, 1934, V. 16, P. 268-80; cf. 
Chem. Abs., 1933, V. 27, P. 191. 
Discussion of advantages of this class of dyes for dyeing rayon. 
Cleaning, bleaching and dyeing procedures are described. (Copied com- 
plete from Chem. Abs., 1934, V. 28, Col. 7017.) (W) 


SLUBBING AND WooL-YARN DyeIna. Edgar Isles. J. Soc. Dyers Col., 
Jubilee Issue 1884-1934, P. 134-8; Chem. Abs., 1934, V. 28, Col. 6315. 
(W) 


SOFTENING MATERIALS: TECHNOLOGY oF. W. M. Munzinger. Kunststoffe, 

July, 1934, P. 164-7. 

A long list of chemicals is given which are useful as softeners for 
cellulose nitrate or acetate. The action of these softeners on the esters 
just mentioned is given as well as their boiling points, melting points, flash 
points, and specific gravities. (Copied complete from Eastman Kodak Abs. 
Bull., Oct., 1934, P. 368.) (8) 


SoLVENT ACTION OF TRICHLOROETHYLENE ON Dyes. C. L. Bird. J. Soe. 
Dyers Col., 1933, V. 49, P. 379-80. 
Many cellulose acetate, vat and azoic colors have been found to ‘‘bleed’’ 
into cold C,HCl,. (Copied complete from Chem. Abs., 1934, V. 28, Col. 
6569.) (W) 


IV. RESEARCH METHODS AND APPARATUS 


CUPRAMMONIUM HypbrOxIDE SOLUTIONS FoR FLUIDITY DETERMINATIONS. W. 
F, A. Erman and W. M. Lord. Tez. Mfr., 1934, V. 60, P. 247; Chem. 
Abs., 1935, V. 29, Col. 934. (W) 


MoIsTURE: PROGRESS NOTE ON MEASUREMENT OF—IN (COTTON) BALES BY 
Rapio TEcHNIc. W. Lawrence Balls. Empire Cotton Growing Corp., 
2nd Conference on Cotton Growing Problems, 1934, P. 306-8; cf. 
Chem. Abs., V. 26, P. 5276; 1935, V. 29, Col. 1990. (W) 


RAMIE AND FiLax YArNS: A SIMPLE TEST TO DISTINGUISH BETWEEN. 
(German). Karl Kiisebauch. Mell. Tezxtilber., 1934, V. 15, No. 6, 
P, 241-42. 
The author states that tabulation of results given by several authors 
shows that the length of the fibre in ramie yarn varies from 60 to 260 
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millimeters and that in linen yarn the fibre length varies from 10 to 50 
millimeters. He therefore suggests that in order to distinguish between 
the two a simple staple may be prepared by pulling some individual fibres 
with the fingers from the yarn to be tested, and determining the approxi- 
mate maximum length of fibre present. Obviously, if fibres in excess of 
50 to 60 millimeters are found, the decision would be in favor of ramie. 
Where a case may be doubtful the author advocates the use of staining 
techniques, or where the fibre is in the raw state rather than in yarn to 
use the difference in color as a means of distinction. (S) 


TEXTILE FipRES: PHYSICAL METHODS FOR THE TESTING OF. Sigurd Kohler. 
Skand. Tids. Textilind., 1930, V. 28, No. 1, P. 21. 
A review of methods for the detn. of length and strength of the 
fibres. (Copied complete from Chem. Abs., 1935, V. 29, Col. 1643.) (W) 


TEXTILE FIBRES: REACTIONS FOR DETECTION OF DAMAGE OR IRREGULARITIES 
IN. P. Krais. J. Soc. Dyers § Col., Jubilee Issue 1884-1934, P. 46-8. 


A comparison of cotton untreated, and treated with 2% and with 10% 
H.SO, shows that any acid treatment tends to diminish the quality no. 
(the sum of the figures obtained by dividing the percentage of well swell- 
ing fibres in 30° Tw. NaOH soln. by 1, of medium swelling fibres by 2, 
and of poorly, by 3). A quality no. of about 75 indicates no damage to 
the cotton. A similar test can be made on wool by the use of ammoniacal 
KOH soln. After treatment for a few min. in ammoniacal KOH soln., 
the wool fibres under the microscope show alteration similar to that pro- 
duced by the Allwérden reaction with Cl water. The wool swells very 
much, its internal structure becomes visible in the form of longitudinal 
lines and its surface becomes covered by numerous bladder-like bulges of 
variable sizes. The no. and size of these depend upon the prior treatment 
the wool has undergone. (Copied complete from Chem. Abs., 1934, V. 28, 
Col, 6313.) (W) 


Wear RESISTANCE OF TEXTILES: A NEW APPARATUS FoR. G. Cesconi. 

Industria chimica, 1934, V. 9, P. 600-9. 

The app. consists of two plates each covered with the fabric to be 
tested, one being slightly less than half the diam. of the other, so that one 
rotates over the other, and the scuffing will take place in all directions. A 
definite load may be used during the test. (Copied complete from Chem. 
Abs., 1934, V. 28, Col. 6570.) (W) 


WEIGHTED DYED SILK: MODIFIED METHOD FOR THE DETERMINATION OF— 
By ASHING. Michele Bonicatti. Boll. ufficiale staz. sper. seta, 1934, 
V. 4, P. 33-5. 
The sample (0.05-0.2 g.) is treated with 5-6 drops of H,SO, (66° Bé.) 
and ashed in a muffled furnace. The multiplication factor for the calen. 
is 1.27. (Copied complete from Chem. Abs., 1934, V. 28, Col. 6571.) (W) 


Woot: ELectrotytic DETERMINATION OF SuLFuUR IN. Antonio Mossini. 
Chim. ind. agr. biol., 1934, V. 10, P. 417-19. 
The method of Gasparini (cf. Gazz. chim. ital., 1907, V. 37 (II), P. 
426) for the detn. of halogens in org. compds. is applied to the detn. of S 
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in the wool. (Copied complete from Chem. Abs., 1935, V. 29, Col. 
1644.) (W) 


Woo. Tops: DETERMINATION OF FINENESS AND LENGTH IN—AND THE QUAN- 
TITATIVE MEASUREMENT OF THE GERMAN WooL Top STANDARDS. (Ger- 
man). Dr. Franz and Dr. Mendrzyk. Mell. Textilber., 1934, V. 15, 
Nos. 6 & 7, P. 242-46. 

This is a continuation of an article appearing on page 196 of this 
same journal and discusses the optical equipment for the measurement of 
fibre diameter together with a counting device to determine the frequency 
with which given diameters occur. A number of frequency polygons are 
plotted to indicate the variation of certain of the German standard tops. 
The article is continued in the July number with a discussion of the 
Schlumberger stapling device and also the Zweigle-Johannsen wool stapler. 
A brief description of the operation of the Schlumberger apparatus and a 
picture of the apparatus are included. Further polygons are given to illus- 
trate the appearance of certain of the wool tops, and a brief description of 
the measurement of crimp is included. This is the final article of the 
series. (S) 


YARN: REGULARIGRAPH FoR. J. Pinte and L. Guimbretiere. Chim. § Ind. 

Spec. No., April, 1934, P. 833-7. 

The yarn is passed successively through a small cup contg. Hg and 
through a groove; the length of the tongue of Hg drawn into the groove 
increases with the coarseness of the yarn and varies with the irregularities 
of the latter. A no. of elec. contacts are equally spaced along the groove 
and form a part of circuits by means of which a thickness-curve of the 
yarn is obtained. The yarn leaving the groove is wound spirally on gummed 
paper on a drum, and may be kept for further examn. and reference. 
(Copied complete from Chem. Abs., 1934, V. 28, Col. 5990.) (W) 


Yarn Friction Tests. W. B. Sellars. Tex. Wid., 1934, V. 84, No. 13, 

P. 78-9. 

A brief description of the apparatus showing a picture of the same 
together with a small amount of data on tests which have been conducted 
on the instrument. The device consists primarily of a spring dynamometer 
arranged to measure variations in tension of the yarn passed through a 
standard washboard type friction. The data is reported in terms of co- 
efficient of friction and a number of rayon yarns noted particularly with and 
without oil treatment. (S) 


V. Economics AND MISCELLANY 


TEXTILE TECHNOLOGICAL TESTING UPON THE WELFARE OF THE INDUSTRY: 
On THE INFLUENCE oF. (German). G. Krauter. Mell. Textilber., 
1934, V. 15, No. 6, P. 244-46. 

The author points out that in the work which has been done at the 
German Research Institute in Reutlingen, it is shown that systematic testing 
of the properties of fibres and their combinations has resulted in a dis- 
tinct improvement of quality in manufacturing operations and has been of 
considerable value to the manufacturer. (S) 
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SuppLy-DEMAND Bauance. F. 8S. Blanchard and W. O. Jelleme. Tez. 

Wld., April, 1935, P. 85-6. 

A dispassionate analysis of three principal methods of adjusting tex- 
tile supply to demand: limitation of machinery operation; regulation of 
purchase of new equipment; control of inventories. The restraining effect 
upon high inventories of Article VII, Section 2, of the Carpet and Rug 
Industry Code is noted and is referred to favorably; also the possibility of 
effective establishment of inventory ratio standards for some branches of 
the industry. Mr. Blanchard is chairman of U. 8S. Institute’s Committee 
on Economic Research. The authors express the belief that ‘‘thorough 
research into all the facts would reconcile opposite viewpoints and establish 
a policy upon which all, or nearly all, might agree.’’ (C) 


Book Reviews 


CHEMIE DER ORGANISCHEN FArBSTOFFE. Bd. II. NariiRLICHE ORGANISCHE 
FarBSTOFFE. 3d ed., revised. Fritz Mayer. J. Springer, Berlin. 239 
pp. M. 23.60; cloth, M. 24.80. 
Reviewed in Chem. Abs., 1934, V. 28, Col. 2911. (Copied complete 
from Chem. Abs., 1935, V. 29, Col. 1994.) (W) 


CoTTON, FROM THE RAW MATERIAL TO THE FINISHED Propuct. 4th ed., 
revised and enlarged by H. P. Curtis. R. J. Peake. Pitman Pub. Corp., 
New York, N. Y. 226 pp. $1.75. 


(Copied complete from Chem. Abs., 1935, V. 29, Col. 1994.) (W) 


Corton YEAR Book. 29th ed., 1934. Textile Mercury, Ltd., Manchester. 
748 pp. 7s. 6d. 
(Copied complete from Chem. Abs., 1935, V. 29, Col. 1994.) (W) 


JUTE AND SusstTiruTEs. 3d Ed. N. C. Chaudhury. W. Newman & Co., 
Ltd., Caleutta. 249 pp. Rs. 10. 
(Copied complete from Chem. Abs., 1935, V. 29, Col. 1994.) (W) 


Rayon DYEING AND FINISHING. B. L. Hathorne. Howes Pub. Co., New 
York, N. Y. 183 pp. $3.00. 
Reviewed in Tex. Col., 1934, V. 56, P. 775. (Copied complete from 
Chem. Abs., 1935, V. 29, Col. 1994.) (W) 


WooLEN AND WorsTeD RAw MareriAts. J. R. Hind. E. Benn, Ltd., 
London. 214 pp. 8s. 6d. 
Reviewed in Chim. et Ind., 1934, V. 32, P. 1260. (Copied complete 
from Chem. Abs., 1935, V. 29, Col. 1994.) (W) 





